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FIGURE 8-1. Reaction of ascorbic acid with nitrite.

According to Dahn e_t al.. (1960), the ascorbate anion reacts with

approximately 230 times faster than ascorbic acid, presumably
as a result of its greater nucleophilic activity. At a pH of 3-5, the
anion predominates and its reaction with nitrite is so rapid that for-
mation of N203 is rate-limiting.

The properties and utility of ascorbic acid as an inhibitor of
nitrosamine formation have been well described in the literature
(Archer ejt a!L., 1975; Gray and Dugan, 1975; Kamm et^ al., 1973, 1975,
1977; Mergens et^ al_. , 1978; Mirvish, 1981; Newmark and Mergens,
1981). Ascorbic acid, sodium ascorbate, erythorbic acid, and sodium
erythorbate have been added to cured meats for many years, primarily
to improve their color characteristics (Bard and Townsend, 1971).
After the initial report that ascorbate may reduce nitrosamine
formation in nonfood systems (Mirvish e_t_ al., 1972), Fiddler ej: al.
(1973) showed that frankfurters prepared with ascorbic acid at 550 or
5,500 mg/kg and nitrite at 1,500 mg/kg and processed for 2 h had no
NDMA present. Samples made with nitrite alone contained approximately
10 Ug/kg of NDMA. Brown et^ al_. (1974) reported that hams treated with
sodium ascorbate had lower residual nitrite than non-ascorbate-treated
hams, suggesting that the mechanism of nitrosamine inhibition was
through the reaction of ascorbate with nitrite.

The effect of increasing the amount of ascorbic acid on NPYR for-
mation in bacon has also been extensively studied (Herring, 1973).
Bacon containing sodium ascorbate at 1,000 mg/kg did not produce any
NPYR on frying.  Decreasing the amount of ascorbate to 250 and 0 mg/kg
increased the amounts of NPYR formed. Mottram jrt al. (1975) investi-
gated the influence of ascorbic acid and pH on formation of NDMA in
cured pork containing added dimethylamine (0.1%). Heating of the